Intravitreal Dexamethasone Implant with Plasma Autoantibody Monitoring for Cancer-associated Retinopathy
Dear Editor, Cancer-associated retinopathy (CAR) is a sight-threatening condition, wherein auto-antibodies are directed against retinal antigens. The rarity and chronicity of the disease complicate its diagnosis and management. The use of intravitreal dexamethasone implants for CAR has not been reported previously. Herein, we report a case of CAR treated over 6 months with immunosuppressive agents followed by intravitreal dexamethasone implants while monitoring plasma autoantibody levels to salvage remnant vision in the last functional eye. Written informed consent was obtained from the patient.
A 64-year-old man was referred for evaluation because of decreased vision in both eyes over 2 months. His best-corrected visual acuity was hand movement in the right eye and 20 / 32 in the left eye. He had no history of diabetes, hypertension, or autoimmune disorder. Slit lamp examination showed trace inflammatory cells in the anterior chambers and vitreous. Fundus examination and fluorescein angiography were unremarkable in both eyes (Fig.  1A) . Fundus autofluorescence imaging showed hyperfluorescence in both eyes, except in the macula of the left eye (Fig. 1B) . Spectral domain optical coherence tomography (OCT) (Spectralis OCT; Heidelberg Engineering, Heidelberg, Germany) revealed diffuse retinal thinning and photoreceptor disruption in both eyes, with small areas of intact photoreceptors in the central macula of the left eye (Fig. 1C) . Humphrey visual field tests demonstrated global constriction in the left eye (Fig. 1D ). Full-field electroretinography showed decreased rod and cone responses. Metastatic small-cell lung cancer was detected during systemic workup. With a differential diagnosis of CAR in mind, further tests were performed to reveal the presence of systemic auto-antibodies. Immunofluorescence imaging of a mouse retina treated with the patient's plasma showed antibody deposition on the photoreceptors, photoreceptor cell nuclei, and ganglion cells (Fig. 1E) . Western blot analysis demonstrated antibody binding to a 23-kDa antigen of mouse/human retinal lysate in the patient's plasma (Fig. 1F,  1G ) [1] . Additionally, the patient's plasma was positive for antigen-antibody reaction when tested with the recombinant protein recoverin (Fig. 1H) . Based on diagnosis of CAR, immunosuppressive treatment with oral prednisolone (40 mg/day followed by tapering) and mycophenolate mofetil (1 g/day) was started. One month after treatment, foveal photoreceptor regeneration was observed on OCT. Humphrey perimetry showed a discernible central island at 3 months that was maintained for 8 months in the left eye. The patient's best-corrected visual acuity in the left eye improved to 20 / 16 at 2 months and to 20 / 25 at 6 months. Twelve months after treatment, the plasma anti-recoverin antibody titer had decreased dramatically (Fig. 1I, 1J ). Despite the visual improvement, the long-term use of corticosteroid and methotrexate caused adverse events such as weight gain, cataract, and gastrointestinal problems. The patient underwent cataract surgery and received repeated intravitreal injections of dexamethasone implants (Ozurdex, 2 times) and triamcinolone acetonide (MaQaid, 11 times) at intervals of 2 to 4 months. Four years after presentation, a central-island visual field and foveal photoreceptors persisted on OCT of his left eye.
The etiology of CAR has been established as autoimmune activities of anti-retinal antibodies that react with photoreceptor outer segments and retinal ganglion cells [2] . Numerous immuno-modulatory therapies have been introduced to reduce CAR-related visual loss [3] . However, systemic corticosteroids and other immuno-modulatory therapies have shown limited success in preventing further vision loss and reducing circulating auto-antibodies levels [2] [3] [4] . Moreover, long-term use of systemic steroids and immunosuppressive agents can produce undesirable side effects. Therefore, local treatment with repeated or sustained-release corticosteroid agents could be a good alternative. Repeated use of intravitreal dexamethasone implants in eyes with non-infectious uveitis was associated with improved intraocular inflammation with tolerable side effects [5] . Similar pathogenic mechanisms between 
